The study of the influence of flow on vascular endothelial biology.
It is now recognized that the mechanical environment of a cell has an influence on its structure and function. For the vascular endothelial cell that resides at the interface of the flowing blood and the underlying vessel wall, there is mounting evidence of the importance of flow and the associated wall shear stress in the regulation of endothelial biology. Not only is it a sensitive regulator of endothelial structure and function, but different flow environments will influence endothelial cell biology differently. Furthermore, there may be an interaction between the chemical environment of a cell and its mechanical environment. This is illustrated by the inhibition by steady laminar shear stress of the cytokine induction of VCAM-1. Results also are presented in which flow studies have been conducted using a co-culture model of the vessel wall. These experiments provide evidence of a quiescent endothelium; however, much more needs to be done to engineer the cell culture environment to make it more physiologic.